ABSTRACT: Coral reefs are in decline worldwide. In the last several decades, bleaching and disease in a warming ocean have emerged as dominant drivers of ecological change on coral reefs. This special issue of DAO presents papers based on presentations from the 11th International Coral Reef Symposium (2008, Fort Lauderdale, Florida, USA). The articles herein document disease outbreaks involving novel hosts, pathogens and/or locations, experimental studies investigating processes and mechanisms underlying pathogen dynamics, and the application of increasingly sophisticated laboratory and modeling approaches to understanding disease epizootiology. 
Coral reefs are in decline worldwide. Subject to multiple, anthropogenically-derived stressors, corals have been declining for centuries, although the nature of the stressors has changed (Pandolfi et al. 2003) . In the last several decades, bleaching and disease in a warming ocean have emerged as dominant drivers of ecological change on coral reefs (Harvell et al. 2002) . The growing concern and interest in the field of coral disease are reflected in the doubling of the number of papers given on this topic over the last 2 International Coral Reef Symposia. In recognition of this, the very first Diseases of Aquatic Organisms Special (Vol. 69, No. 1) was dedicated to papers on coral diseases from the 10th International Coral Reef Symposium (2004, Okinawa, Japan) and this current Special to papers from the 11th International Coral Reef Symposium (2008, Fort Lauderdale, Florida, USA) .
It has been a decade since Richardson (1998) noted both the nascence of the field of coral disease ecology -as indicated by the lack of common protocol for describing the various 'diseases' affecting corals -and optimism about progress being made on the few syndromes for which the pathogen had been identified. That the field has matured since then is reflected in the shift from descriptive to experimental studies investigating processes and mechanisms underlying disease dynamics, and the application of increasingly sophisticated laboratory and modeling approaches. This special issue represents a sampling of these efforts.
Several years ago, Ward & Lafferty (2004) used a meta-analysis of the published literature to support the prevailing thought at the time that diseases of marine organisms were on the rise. However, they found that for corals, the increase is supported only if bleaching is included. Sokolow (2009, this Special) reports that if more recent studies are included, coral diseases do indeed appear to be on the rise, even without the inclusion of bleaching. Sokolow (2009) also shows that ocean warming is a key feature of coral disease dynamics. If this is the case, we would expect that proximity to human activity (i.e. local drivers) should not be a prerequisite for disease. Indeed, Bruckner &
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The role of environment and microorganisms in diseases of corals: overview of DAO Special 5 Hill (2009, this Special) found that coral reefs of Isla Mona, a remote island west of Puerto Rico, are in a disease-driven decline in spite of being some distance from any human activity. Part of the decline appears to result from the reproductive failure among Montastrea faveolata, an important framework species in the Caribbean, infected with yellow band disease (Weil et al. 2009, this Special) . Although disease and bleaching have generally been viewed as different, there is growing appreciation that perhaps they are linked through the effects of environmental stress (Harvell et al. 2001) . A commonly held hypothesis is that bleaching taxes the coral host metabolically, thus increasing its disease susceptibility. Support for this hypothesis comes from Croquer & Weil (2009, this Special) who show that intensity of bleaching was correlated with subsequent disease prevalence. They note, however, that the bleaching-disease relationship is complicated, being sensitive to habitat (e.g. depth) and coral species. A more thorough treatment of the bleaching-disease hypothesis requires knowledge of the mechanism of pathogenesis. This knowledge, however, has been slow in coming due to the difficulty of identifying causative agents of disease and a limited understanding of host disease resistance mechanisms, among other things.
For the few confirmed host -pathogen disease systems, understanding the microbial ecology of the coral surface has yielded new insights into pathogenesis. The nutrient-rich mucus layer of the coral surface supports a diverse assemblage of bacteria whose role is not yet entirely clear. One hypothesis is that the resident or commensal bacteria prevent colonization or uncontrolled growth of potential pathogens. In support of this, Krediet et al. (2009, this Special) showed that pathogens such as Serratia marcescens utilize carbon sources which are unused (or underused) by the commensal microbiota. One implication of this is that factors which 'open up' niches (e.g. temperaturemediated shifts in the commensal surface microbiota) will increase disease susceptibility.
Once established, the pathogen is likely to face a gauntlet of host defenses including elevated levels of lysozyme-like activity and the production of antibacterial peptides, as is the case in the Caribbean coral Montastrea faveolata (Mydlarz et al. 2009, this Special) . In the case of black band disease (BBD) of Caribbean corals, Richardson et al. (2009, this Special) showed that toxic sulfides are required for BBD initiation, though not for disease progress. However, much is still unknown. Although BBD is among the best characterized of all coral diseases, Rasoulouniriana et al. (2009, this Special) report on the discovery of a novel constituent of the microbial consortium responsible for BBD in the Red Sea.
Although the Caribbean has been the main focus of coral disease research for several decades, coral diseases are now increasingly being reported from other regions around the world. Until recently, the general lack of data from the tropical Pacific (Page & Willis 2006) has been especially conspicuous given the importance of this region as a center of coral abundance and diversity. Surveys carried out by Myers & Raymond (2009, this Special) indicate that in Guam, diseases of Porites, which are dominant reef building species, are having a significant impact on the reefs. In contrast, Haapkylä et al. (2009, this Special) found very low disease prevalence among reefs in Sulawesi, Indonesia; however, they express concern regarding high rates of disease progression among the acroporids, which are also important framework species.
Determining whether diseases are in fact a significant threat to the long-term health of coral reefs requires the ability to predict rather than simply document change. In this regard, models can be powerful tools, but the challenge is to appropriately construct and parameterize them. Using 6 yr of field monitoring data, Brandt & McManus (2009, this Special) describe the development of an individual-based model aptly named SICO to predict the long-term disease-driven decline of coral reefs in the Cayman Islands, British West Indies. Models can also inform the identification and assessment of potential intervention strategies, which makes such efforts essential.
From an environmental management perspective, an important tool is the marine protected area (MPA). Although there is compelling evidence for the efficacy of MPAs in reconstituting fish populations, it is unclear whether they offer similar benefits to other ecosystem components. In Palau, Page et al. (2009, this Special) did not find clear support for a positive effect of MPAs on coral disease; however, the authors note the potential role that fish diversity can play in reducing coral disease, and call for additional studies.
Much has been accomplished since Richardson's (1998) landmark paper: this special issue gives a broad overview of some of the progress made in the field. But much more needs to be done given that diseases are now conspicuous features of coral reefs worldwide, and their impact is only expected to increase. While useful for baseline data collection, more observational research alone is insufficient; controlled experimental studies are now required to develop a clearer understanding of the problem (i.e. causes and consequence), in order to devise and prioritize intervention and management efforts when opportunities arise. In this regard, it is of special note that we present this entire issue as an Open Access document. We believe this will better facilitate the sharing of this important knowledge, especially given that the information is often most needed in places least able to access it in a timely manner. It is our sincerest hope that 10 yr from now, we will be able to reflect on the success of efforts to protect and preserve our planet's coral reefs. 
